Abstract -Bees (a.k.a. Apoidea Anthophila) are among the main pollinators in most ecosystems. The yearly value of the ecological services provided worldwide by pollinators reaches more than e 150 billion. As in many other groups, the erosion of bee diversity is now a well-assessed reality. However, quantification of the phenomenon, including the assessment of its extent and severity has been lacking for a long time. In the West-Palaearctic, the decrease in wild bees has been highlighted in several studies over the last few decades. Specifically, the plight of a few populations of bees in Europe has been measured and assessed. In this paper, we review the state of the knowledge of bee diversity in the West-Palaearctic. We present the available resources usable for estimation of the extinction risk in West-Palaearctic bees. We also point out the work that is needed to outline a holistic picture of West-Palaearctic bee diversity. We conclude by suggesting that former initiatives should be integral in developing the framework of a subregion-wide monitoring program for bees. diversity / taxonomy / West-Palaearctic / Europe / Apoidea
INTRODUCTION
Bees (Apoidea, Anthophila) constitute a ∼100Myrs old monophyletic group that today includes ∼17 500-20 900 described species (Engel, 2000 (Engel, , 2001 Poinar and Danforth, 2006; Michener, 2007; Ascher et al., 2008: www.discoverlife.org). In contrast to most other pollinating herbivores, bees rely almost exclusively on flowers for protein, fat, and sugar throughout their life cycle (Linsley, 1958; Thorp, 1979 Thorp, , 2000 Eickwort and Ginsberg, 1980; Michener, 2007) . Based on floral pollination syndromes (i.e. the presence of floral traits selected for their role in attracting pollinators), it can be estimated that ninety percent of all angiosperms (i.e., about 90% of 240 000 spp.) are adapted to insect polli-major concern and a global threat to wild plants and crop production (e.g. Williams P.H., 1985; Rasmont and Mersch, 1988; Cane and Tepedino, 2001; Kevan and Phillips, 2001; Ashmann et al., 2004; Buchmann and Ascher, 2005; Biesmeijer et al., 2006; Oldroyd, 2007) . Given the economic and ecological importance of bees (including wild bees) there is a true urgency for developing specific conservation strategies.
One central obstacle in estimating the global extinction risk for bees follows from the lack of documented archives (databases, former works, etc.) concerning their diversity at this global scale. Studies of α-and β-diversity (see below for definitions) are abundant and notably informative at the local scale: populations, communities or countries. By contrast, very few works have aimed so far at studying the γ-diversity of bees, addressing directly questions about the richness distribution at a higher scale (regional-subregional).
The present paper aims mainly at inventorying the resources available for risk assessment in West-Palaearctic bees and to point out the main weaknesses of the current knowledge. We begin by defining the terms and concepts we will be using. Next, we present the available (published and online) sources of information documenting the bee diversity in the West-Palaearctic subregion. Finally, we consider the relevant monitoring strategies for bee diversity at the West-Palaearctic scale.
DEFINITIONS

West-Palaearctic:
In the following discussion, we do not follow the strict textbook definition of the West-Palaearctic as given, for instance, in De Lattin (1967) . Rather, we consider the West-Palaearctic to be that part of Eurosiberia and northern Africa, which is limited southward by the Sahara and eastward by the Urals (Fig. 1) .
Novaya Zemlya is the most northern part of the West-Palaearctic from which bees (bumblebees) have been recorded. There is so far no record of bees in Spitsbergen or Franz Joseph Land (the most northern parts of the subregion).
To the north-east, we consider the Ural Mountains as the West-Palaearctic limit. Western Siberia, between the Ural, Altay and Sayan Mountains, constitutes a large area of overlap for the Western-and Eastern-Palaearctic faunas. Given the current severe shortage of knowledge for that part of the Palaearctic, we will not discuss further the conservation issues in that part of the Palaearctic and thus we consider the West-Palaearctic limit as following the Urals.
To the south-east, we extend the limits of the considered area across some parts of the Near-and Middle East: Anatolia, Caucasus Iran, Iraq, Syria, Lebanon, Israel and Jordan. The Kopet Dag ridge, between Turkmenistan and Iran defines the south-eastern limit of the considered area. The Karakum desert is considered as a natural south-eastern border of the subregion.
Morocco, Algeria, Tunisia and Libya fall naturally into the definition of the WestPalaearctic subregion. Contrary to the southern part of Libya, the very coastal region of Benghazi is also naturally included in the West-Palaearctic. Inclusion of Egypt must be questioned; the Nile valley seems to play a corridor role between Ethiopian and Mediterranean faunas (Patiny, 2004) .
Europe: The definition of Europe, follows that of Fauna Europaea. This central part of the subregion is defined according to its current political eastern and southern borders. However, it also includes Norway, Switzerland and the countries of Central Europe (e.g., former Yugoslavia) (Fig. 1) .
α-, β-, γ-diversities: Diversity levels are defined according to Cody (1975) in Whittaker et al. (2001) . α-diversity is the species richness within local communities/patches; β-diversity incorporates the phenomenon of turnover of species between communities, or inventories the whole landscape; γ-diversity measures the regional diversity and measures phenomena such as the differential overlap of species and ranges. Alternatives to the Whittaker et al. (2001) partitioning of diversity have been proposed (Crist et al., 2003) and used successfully in several recent studies (Tylianakis et al., 2005; Hendrickx et al., 2007) . However, their application in the current paper to bees would require reconsidering datasets individually, which is not among the goals of the present paper.
Species richness (SR): Number of species, implying of itself no standardization of sampling (defined according to Whittaker et al., 2001) .
BEE DIVERSITY IN WEST-PALAEARCTIC REGION
The knowledge of bees in the WestPalaearctic is quite uneven. A review of the main published checklists (country level) and red lists provides an insightful overview of the available local resources (Tab. I). The species records quoted below (Tab. I) highlight the significantly better coverage of the European part of the West-Palaearctic than of its eastern (western Central Asia, Near-and MiddleEast) and southern margins (North Africa). We therefore discuss the European and the other West-Palaearctic faunas separately.
The percentage of red listed species in each region/country would have been an interesting addition to Table I . However, the variety of the criteria applied to define the red listed species and the lack of red-lists for numerous regions make such a statistic irrelevant in a broad scale without a standardized analysis of each country fauna.
Europe
Despite notable gaps in the coverage (e.g. in southern Central Europe), the current knowledge of the European bee fauna is robust enough to support preliminary analyses of the species diversity and distributional trends (Fig. 1) . Polaszek (2005) drew up the first modern list of the European bees including 69 genera and 2048 species of bees (i.e. ∼10% of the global bee diversity) (Tab. II). By updating the specific diversity of some taxa (Melittidae, Panurginae, Apidae, Osmiini), we can confirm Polaszek's first approximation of European species richness.
In continental Europe, Finland has a very low species richness value for bees (230 species), while species richness peaks in the warm temperate xeric ecosystems of the Mediterranean area (Southern France, Spain and Turkey). In that context, the 134 species recorded in Portugal, while Spain scores 1 056 (which is likely underestimated), seems obviously too low and underestimated. Likewise, only 17 species are recorded by the Fauna Europaea initiative in Andorra, which is a lower estimate than the diversity of just the bumblebees in the neighboring Valley of Eyne (France, Pyrénées-Orientales) (Iserbyt et al., 2008) . It seems likely that, even if particularly depleted due to its specific soil occupation, the Andorran diversity is higher. More important with respect to total land surface within Europe, the very low diversity in Albania (46), Bosnia (11) and Croatia (165) is highly likely Schwarz et al. (1996) , Amiet (1994) United Kingdom Fitton et al. (1978) to be a subregion-wide artifact due to a lack of knowledge, rather than an absence of bee species. Working in neighboring areas, Gogala (1999) listed 555 species of bees in Slovenia and Straka et al. (2008) counted 681 species in the Czech Republic and Slovakia. The Fauna Europaea records have the accuracy needed to draw a rough picture of the distribution of species richness in the European framework (Fig. 2) . By contrast, a refined picture of the distributional trends of diversity across Europe requires the availability of more accurate and well assessed databases.
The general distribution of bee species richness in the West-Palaearctic matches well with that observed in many other taxa (see Hewitt, 1999; Berggren et al., 2005; Joger et al., 2007 for examples) . As a rule of the thumb, the Mediterranean basin and the Mediterranean peninsulas in particular, harbour more diverse faunas and constitute the extremity of a positive diversity gradient extending from the north to the south-western and the south-eastern West-Palaearctic. Mapping bee diversity according to www.faunaeur. org, highlights a general North-South positive (2002) gradient, matching the general conclusions in Michener (1979) (i.e. an optimum of diversity centered on warm xeric areas, which in Europe is the Mediterranean basin). Several features have been proposed to explain the polarity of the bee diversity gradient from mesic to xeric ecosystems: (i) the more favorable energy/water balance of the Mediterranean areas ); (ii) the likely role of refuges played during the Quaternary glaciations by the concerned areas (Reinig, 1937; De Lattin, 1967) ; (iii) the increase of diversity due to an increase in specialization (i.e. oligolectism) in the less predictable rainfall areas (Minckley et al., 2000) ; (iv) archaic groups of bees probably originated and have survived in xeric areas (Michener, 1979) .
The relative importance of these four features in determining bee diversity is very difficult to evaluate and probably varies across the world. The role of oligolectism in high bee diversity is not assessable in Europe due to a lack of basic accurate estimation of oligolectism ratios in different European ecosystems (but see Müller and Kuhlmann, 2008 for data on oligolectism in Colletes). Pekkarinen (1997) showed a positive gradient of oligolectism from Northern to Southern Scandinavia but he did not consider Mediterranean areas. However, rainfall has similar levels of predictability in Northern and Southern Europe, which contrasts with the situation in Western American deserts where this feature has been proposed as one of the most important environmental features driving bee specialization and bee diversity (Minckley et al., 2000) . Unpredictable rainfall is perhaps therefore unlikely to explain Mediterranean richness in Europe.
Many archaic groups (e.g. Melittidae, Fideliinae, Rophitinae) as well as some derived groups (e.g. Eucerini, Anthophorini) show highest species richness in xeric areas (Michener, 1979) . In the light of recent phylogenetic analyses (e.g. Roig-Alsina and Michener, 1993; Danforth et al., 2004; Patiny et al., 2008) , they probably arose in these areas. As most bees are soil nesting (Michener, 2007) , rapid rotting of pollen stores due to soil humidity could be part of the explanation of the low probability for bee groups to switch from a xeric habitat to a mesic (or tropical) habitat, explaining the global peak in diversity of bees in xeric areas. However, this hypothesis remains untested.
Consequently, the only drivers of bee diversity across Europe that have been rigorously established are the more favorable energy/water balance and refugia during recent glaciations.
Eastern and Southern West-Palaearctic
As a consequence of multiple factors, notably the extent of the concerned areas, the background of knowledge for the eastern part of the West-Palaearctic is particularly sketchy and weak. For these areas, large systematic studies that have compiled large amounts of data for whole groups (e.g. Warncke, 1973; Kuhlmann, 2005; Terzo and Rasmont, 2004; Michez and Patiny, 2006) are among the main source of information. Some notably extensive works nevertheless suggest a high level of subregional species richness (Popov, 1967; Osytschnjuk, 1977) . Likewise, Turkey, Iran and probably also former Mesopotamia are assumed to support particularly rich bee faunas (Warncke, 1979 (Warncke, , 1987 .
Based on original datasets for duly chosen model taxa, patterns in the distribution of species richness in the southern WestPalaearctic have been described in a couple of papers Patiny et al., 2009 ). These latter studies have shown that (i) Maghreb and the Nile delta have remarkably high species richness; (ii); Morocco constitutes remarkable hotspot for bee species richness; (iii) The area between western Egypt and southeastern Tunisia is, by contrast, characterized by a very low level of species richness. Based on a multivariate analysis of the macroecological parameters of the species richness distribution in the southern West-Palaearctic, Patiny et al. (2009) concluded that the patterns of species richness in Saharan Africa (northern and southern) are ruled by the water/energy balance within ecosystems, which impacts on bees through their feeding resources (i.e. flowering plants). Together with the view described above of the distribution of species richness in Europe, the pattern in the Saharan area confirms that the southern Mediterranean faunas constitute the end of an increasing north-south gradient of bee diversity.
These conclusions can be easily reconciled with Michener's (1979) former conclusions. In the northern West-Palaearctic, where water is not limiting, species richness seems to range across a latitudinal gradient, which corresponds to increasing levels of energy and xericity within ecosystems. In Saharan Africa, even in its moister Mediterranean margin, water plays a stronger role, determining the presence, abundance and nature of the flowering plant communities. Water is consequently acting as a limiting factor.
However, contrary to the situation observed in the North-American deserts studied by Minckley et al. (2000) , the Sahara also includes a central zone where the level of aridity suggests that climate controls the spatial and temporal randomization of populations.
DIVERSITY EROSION IN THE WEST-PALAEARCTIC
In some European countries, up to 65% of the bee species have been red listed (see references in Tab. I), indicating the severity of species declines in the less diverse part of the West-Palaearctic. As discussed hereafter, the main causes of this seem to be anthropogenic (reviewed in Murray et al., 2009) . It is likely that similar erosion is occurring in the southern and eastern West-Palaearctic. The likely causes of erosion in these latter areas, while still anthropogenic in origin, may be somewhat different. Due to the generally lower density of human population in the southern and eastern West-Palaearctic, one can assume that the anthropogenic impact is more scattered in the southern West-Palaearctic (except in areas like Israel, the Nile Valley or the shores of Maghreb). Nevertheless, due to the distribution of climates and the subsequent range of ecosystems (steppes and deserts), the impact of even minor ecological changes caused by human impact are likely to constitute more severe threats in the extreme northern and extreme southern West-Palaearctic.
Global factors of decline
Despite its inability to provide a single homogeneous and accurate picture of the bee diversity in the West-Palaearctic, the available knowledge (Tabs. I-III, Fig. 2 ) can serve in identifying the likely source of the bee decline in Europe. The causes of the bee populations' plight in Europe and in the US converge in numerous points (Rasmont and Mersch, 1988; Shepherd et al., 2003; Buchmann and Ascher, 2005; Biesmeijer et al., 2006; Klein et al., 2007; Müller et al., 2006) . The main causes highlighted are: (i) fragmentation of habitats and changes in land use; (ii) decreases in flower diversity and quantity (the shift to intensive monocultures led to a strong decrease of both wild and cropped plant diversity; see Fig. 3 and Rasmont and Mersch, 1988) ; (iii) insecticides and the direct or indirect toxicity of other agricultural inputs (for instance, see Rasmont (2008) and Tylianakis et al. (2008) for discussion of the impact of nitrogen deposition); (iv) physical barriers (e.g. roadways, highways). Several authors have also emphasized the danger represented by the fast expansion of alien taxa (Dafni and Shmida, 1996; LopezaraizaMikel et al., 2007; Haddad et al., 2008; Stout and Morales, 2009) .
In their analysis of the problem, Biesmeijer et al. (2006) also highlighted habitat loss and agricultural change as the causes of the strong reduction observed in the bee species richness in Britain and the Netherlands.
Only a few studies have addressed so far the impact of global ecological change on populations Tylianakis et al., 2008) . The direct impact of climate warming is easy to project based on the conclusions of studies such as that of Williams P.H. et al. (2007) or Patiny et al. (2009) . However, one must also consider more insidious impacts as for instance a phenological disruption between pollinators and pollinated plants, an increased impact in regions with a high proportion of flower-specialists (Minckley et al., 2000) or a cascade effect on interdependent ecological mechanisms (Tylianakis et al., 2008) .
Similar projections could not be made for the most southern and eastern parts of the subregion, because the background of available data describing the local species richness of bees is too fragmentary to predict the changes of populations and species richness through time and a fortiori to hypothesize about the causes of that evolution.
However, based on the characterization of the water/energy balance as a main driver of species richness in northern Africa , one can speculate that the predicted (and observed) increase of drought is likely to impact on bee species richness, amplifying the natural trend ongoing since the end of the greening Sahara (Broström et al., 1998; Levis et al., 2004) .
Changes in agricultural practices can be regarded a major source of threats for bees in the southern West-Palaearctic countries too. According to the FAO statistics, the production of cereals, meat and fruits-vegetables has more than doubled between 1979-1981 and 2004 (FAO yearbook online: http://www.fao. org/statistics/; August, 2008). During the same period, the same indicators have been stable in most European countries with, however, higher indices in Spain and Turkey. Behind the simple impact of the surface occupied and the related changes in landscapes, the related increased use of pesticides, the disruption of the nitrogen cycle (Rasmont, 2008; Tylianakis et al., 2008) and the expansion of alien species can be viewed as other potential threats (listed according to an estimated decreasing gradient of severity) for the subregional bee populations.
Case studies
As expected after Minckley et al. (2000) , the decline in bee populations seems more significant in habitat and flowers specialist bees (Rasmont et al., 1993; Biesmiejer et al., 2006) . Several studies have highlighted a correlation between the decrease of legume crops and the decline of specialist legume bees like species of bumblebees (genus Bombus), leaf cutter bees (genus Megachile) or mining bees (genus Andrena) (Rasmont and Mersch, 1988; Rasmont et al., 1993; Patiny, 1998; Müller et al., 2006) . Rasmont and Mersch (1988) have noticed that the decrease of legume crops (Fabaceae) seems a sufficient explanation for the decline of most bumblebee species in Belgium (Fig. 3) . Another likely victim of the decrease of legume cropping is Megachile parietina (Geoffroy) (=Chalicodoma muraria (Retzius)). Rasmont (2003) and Müller et al. (2006) observed a decline of this species in Europe where it was very widespread in most of France (Fig. 4) . Decades ago, M. parietina was even regarded as a pest, as it built large and heavy constructions on many human buildings. The famous French entomologist, Jean-Henri Fabre (1823 -1915 , took the large aggregations of this species as a favorite subject of observation. Nowadays, Megachile parietina has become an extremely rare species in most parts of its former distribution (Fig. 4) .
THE TAXONOMIC IMPERATIVE IN SURVEYING THE WEST-PALAEARCTIC BEES
We noted above that a central unit in conservation is diversity. Independent of spatial scale, diversity is most often measured as a function of species richness and abundance (Weber et al., 2004) . In the absence of measures of abundance in West-Palearctic bees, we are currently limited to trying to measure and understand species richness as a surrogate for diversity. Species richness surveys through time and space require the identification of species, in order to define their spatial distribution and to follow the evolution of their populations through time. Surveys of species richness consequently rely upon taxonomy and systematics.
Without names, data cannot be unambiguously shared (Ungricht et al., 2008) . The role of taxonomy is therefore essential to reliably survey populations in general and bees specifically. The use of existing taxonomic expertise is the sole relevant way to estimate γ-diversity.
Taxonomic research on bees in Europe has a very rich history. European authors, as for instance Linné (1707 Linné ( -1778 , Kirby (1759 Kirby ( -1850 , Latreille (1762 Latreille ( -1833 and Lepeletier (1770 Lepeletier ( -1845 were the first taxonomists to describe bees. Their abundant type material is still well conserved and available in a few famous European institutions. In an approach that has become unusual, these authors worked at very large geographical and taxonomic scales, often aiming at the production of general syntheses (e.g. Friese, 1901: die Bienen Europas). The community of European bee taxonomists became strongly impoverished during the second part of the 20th century. Many of the modern taxonomists turned to more applied, fundamental or local approaches. This change in systematic expertise is interestingly documented by the ETI database (http://www.gti-kontaktstelle.de/ taxonomy_E.html). There is consequently a unique wealth of publications about bees in Europe but, paradoxically, very few address the basic systematic questions (i.e. species description, revision, identification) at a very broad scale. As an illustration of that deficiency, it is worth pointing out that there is, for instance, no European equivalent of the Michener et al. (1994) key for the North American bees.
The development and availability of relevant taxonomic expertise is therefore a main constraint when conducting bee surveys in Europe. Approaches are basically restricted (i) to the taxa for which expertise exist; (ii) by the time for acquisition of new expertise. For the genus Andrena F. (∼7.5% of the world diversity of bees), more than 50 000 undetermined specimens are conserved in the museum of Linz (Austria) (Gusenleitner, unpubl. data) . This unique example highlights the extent of the current deficiency in taxonomic expertise. These observations argue for the promotion of the development of the taxonomic expertise.
More than a simple tool used to measure diversity, taxonomy also acts to reveal diversity and species richness. For instance, considering ten recent studies (conducted by us and our collaborators) of taxa present in the WestPalaearctic, the taxonomic revisions have led to an average 14% increase in recognised species (Tab. III). Even more dramatically, for African taxa the contribution of taxonomy to the knowledge of diversity resulted in an increase of ∼40% of the known taxa (Tab. III).
Diversity can however be estimated using alternative taxonomic methods such as morphospecies (Oliver and Beattie, 1996; Basset et al., 2004) or parataxonomy (Basset et al., 2004; Janzen, 2004; Krell, 2004) . The information acquired by such methods provides in the short term a snapshot estimate of the α-and β-diversity (i.e. how many taxa co-exist and how taxon turn-over in the study area functions in the short-term). However, major issues go together with the use of these methods. The error rate can increase dramatically according to the group considered (e.g., groups with a very high evolutionary rate), the training given to field workers, etc. These issues are particularly severe in bees, in which morphologically similar and cryptic species are notably common in every major group (e.g., Rasmont, 1984; Schmidt and Westrich, 1993; Patiny et al., 2005) .
A consequence of these issues is that the equivalence between morphospecies of two distinct studies is almost impossible to assess, and thus the α-and β-diversity can never be combined to evaluate the regional γ-diversity. Therefore, these methods prevent nearly absolutely any follow-up of the studied fauna over the mid-or long-terms. Finally, the strict reliance on such alternative method also prevents detection of new taxa, whereas these are still numerous in bees even in well inventoried areas (Tab. III).
SURVEYS, MONITORING AND NORTH WEST PALAEARCTIC BEES
Surveys
Surveys and monitoring are two ways to measure species richness. To avoid confusion, we distinguish between surveys and monitoring, as they correspond to distinct practices. Surveys are usually short term projects (perhaps a few years) and aim to generate optimal data coverage for defined areas. Fieldwork and biological material acquired in the framework of the project itself play a central role. Information from survey programs provides the background for estimating species richness, turnover, etc. and comparing the faunas of distinct geographical regions. Despite the value of surveys in defining species richness and distributions in the defined areas in a given time period, surveys lack an essential dimension to depict changes in diversity: time (Magurran, 2005a (Magurran, , b, 2007 .
Extensive monitoring
Extensive monitoring is central to understanding changes in species richness and diversity, as was pinpointed by authors like Cane et al. (2005) . For monitoring to succeed it must be based on optimized and standardized methodologies, and recent work has been aimed at developing such methodologies for bees ( We define extensive monitoring as programs aiming at compiling data over a long time-span (e.g., decades) and from an array of different sources: literature, museum, field, etc. coupled with a continuous acquisition of new field data. One fundamental difference between surveys and monitoring is the attention paid to the temporal dimension and its impact on changes in species richness (Weber et al., 2004; Magurran, 2005a Magurran, , b, 2007 ). Another difference is the heterogeneity of the data sources. In surveys, data are derived purely from the field and thus are internally consistent. In monitoring, as one is gathering data from multiple sources, the data are naturally heterogeneous in type, and thus require standardization prior to statistical treatment.
Common issue
A common issue arises in the framework of both surveys and monitoring. Because bees are often highly specialized (floral choices, nesting, phenology e.g.), their populations can undergo strong spatio-temporal variations, which constitute a major source of bias in survey and monitoring initiatives . In the framework of intensive surveys, the spatio-temporal variations of populations are problematic with reference to the sufficiency of the records. The combination of distinct and standardized sampling techniques can help in partly bypassing this impediment (Westphal et al., 2008; Williams N.M. et al., 2001 ). In the framework of monitoring, the sufficiency of the records is less of a concern. The long term over which the programs are developed should make it possible to overcome the bias that may result from the spatio-temporal variations in populations. However, as a corollary, the records gathered are naturally heterogeneous and need the application a posteriori of standardization and smoothing methods (see relevant references and an example in Patiny et al., 2009 ).
North West Palaearctic bees
The former EIS-CIE-EEW (i.e. European Invertebrate Survey: http://www. eis-international.org/index.php) promoted some decades ago the creation of national initiatives for monitoring of invertebrates, including bees (Heath and Leclercq, 1969 It is worth noting that none of these initiatives is institutional and, despite the importance and relevance of the work done, they rely for their main part on small groups of volunteers. The data collected have largely contributed to feed some large public programs (e.g., BWARS data contributes to the listing of UK Biological Action Plan species). As other authors before, we emphasize that detecting changes in species richness requires a huge effort in time and manpower, which can no longer be entirely supported by academics or institutional workers (Weber et al., 2004) . The role played by high skilled volunteers is thus central, while the professional work focuses on the methodology and the analysis of the survey or monitoring results.
The monitoring realized for bees in the framework of the above initiatives extends, contrary to surveys, over space and time. The constituted databases include historical as well as modern records for a defined area which is sampled as comprehensively as possible. The data gathered in such databases can then be used by other bodies (e.g., the recent EUfunded ALARM project) to document any declines in richness and distribution of bees (Biesmeijer et al., 2006; Stokstad, 2006) .
The make-up of such extensive database goes hand-in-hand with a series of pitfalls to which final users have to pay attention and for which methodological solutions must be researched. Surveying large period of time as well as large territories implies that the data gathered are particularly heterogeneous and produced by a wide range of sampling methods (from occasional collecting to highly standardized sampling). The analysis of such data implies that an increased attention is paid to the development and application of standardization, smoothing methods, etc. along both, the spatial and temporal dimensions. The choice of the methods for analyzing monitoring is therefore restricted to methods compatible with these features of the datasets.
In the last twenty years, the analysis of such databased information has served as the basis of various studies aiming at the description of the factors driving the distribution of species Patiny et al., 2009) , the diversity erosion (formerly called faunistic drift) (Rasmont and Mersch, 1988; Rasmont et al., 1993 Rasmont et al., , 2005 Patiny, 1998) and the factors underlying that diversity erosion.
CONCLUSIONS AND FUTURE LINES OF RESEARCH
Faced by the challenge of the widely acknowledged erosion of the bee diversity, the conservation strategies developed for these organisms in the West-Palaearctic needs a rapid and strong improvement. A few regions have been the object of surveys and monitoring, which reveal that erosion can be strong in some parts of the West-Palaearctic. However, the general knowledge of the bee species richness distribution in the subregion suggests that none of the richest faunas have been really monitored so far, whereas their populations are likely at risk, as are those of the northern areas.
The main threats identified in the monitored regions are habitat fragmentation and loss, the impact of the use of pesticides, changes in agricultural practices and their consequences for natural cycles, notably the intensification of several cropping practices. We hypothesize that these threats also weigh on the faunas of the West-Palaearctic richest areas. In addition, the most southern part of the WestPalaearctic (North-Africa, Western Arabian Peninsula, e.g.) is also threatened by the increase of local drought as a result of global climate change.
Conservation of the West-Palaearctic bees requires the development and inauguration of an efficient monitoring program. Several initiatives are ongoing as the natural heirs of the former EIS. The structure and experience of the teams leading these programs could constitute a valuable starting seed for the development of a well-designed monitoring program at the subregional scale.
Regarding the importance of the ecological service delivered by bees, such a monitoring initiative at the scale of the subregion is highly desirable. The expected outcomes would likely be valuable insights for the development of consistent and relevant conservation strategies. rial work. We also thank Dr N.J. Vereecken for kindly authorising the reproduction of one of its photographs (Fig. 4) 
